Abstract. The paper presents an analysis of the evolution of the support scheme for promoting renewable energy sources in Romania, following: the annual mandatory quotas of green certificate purchase and those achieved; the price of green certificates; the evolution of the RES-E installed capacity and implicitly of the investments in renewable energy sources; the structure of the installed power in RES-E (wind power plants, photovoltaic power plants, hydroelectric power plants with an installed capacity that is not larger than 10 MW, biomass power plants); the contribution of the renewable energy sources to the production of electricity in Romania.
Introduction
The investments in renewable energy sources (RES) are much higher than in technologies using fossil fuels. For this reason, the Member States of the European Union (EU) have adopted a series of measures for encouraging investment in renewable energy sources and for achieving the European objective: 20% of the power generated by the year 2020 in the European Union must come from renewable energy sources (Directive 2009/28/EC).
As for operating support, two major sub-categories are to be distinguished: price-based support and quantitybased support [1] [2] [3] [4] [5] . From a more practical point of view, the crucial difference between the support schemes different is the degree to which the investor's revenue is exposed to the volatility of market prices and, hence, the market risk involved.
The fixed "feed-in tariff" systems [6] were adopted by Germany in year 2000 and were taken by countries such as France, Denmark, Spain, Italy, Czech Republic and Great Britain (in Great Britain, this system is used only for electricity used for domestic activities). The system consists of the acquisition made by producers, suppliers or consumers, of electricity produced from renewable energy sources at a fixed price (feed-in tariff), whose value is determined according to the used renewable source and the amount of energy produced.
The mandatory quotas system and green certificates [7, 8] are used in countries like Great Britain, Romania, Sweden, Belgium, Italy and Poland.
The mandatory quotas system is a mechanism for promoting the production of electrical energy from renewable energy sources by purchasing the suppliers of mandatory quotas of electrical energy generated from these sources for sale to consumers. The purchase price is determined on a competitive basis.
The evolution of the installed power in RES-E in Romania
The installed capacity in the power plants of the National Power System (NPS) is 24,555 MW while the available power on 2015/04/01 was 22,308 MW.
The total installed capacity at the end of year 2014 in units of electrical energy production from renewable energy sources (RES-E) is 4747 MW.
The structure of the installed power in RES-E (wind power plants, photovoltaic power plants, hydroelectric power plants with an installed capacity that is not larger than 10 MW, biomass power plants) is presented in Figure 1 .
The evolution of the RES-E installed capacity and implicitly of the investments in renewable energy sources, starting in year 2007, is presented in Figure 2 . There is an increase of investments in generation capacity of electrical energy from renewable energy sources, especially wind power and solar power, following the implementation of the support scheme through green certificates and mandatory annual quota.
The contribution of the renewable energy sources (exclusively hydro) to the production of electricity in Romania has had a value of 11.02% (Fig. 3 ).
3 The mandatory quota and green certificate system in Romania
As a member of the EU, Romania has assumed through the Accession Treaty a number of targets concerning the share of the green energy it will have in electricity consumption at the end of year 2020.
For encouraging and supporting the production of electrical energy from renewable energy sources, it was conceived a set of rules which is based on the existence of green certificates and a mandatory quota system, system where by the electrical energy suppliers are forced to buy, in a certain amount, electrical energy produced from these sources to sell it to consumers.
For this combination, the amount of electrical energy is established by the government and the price of green certificates by market. For every unit of electrical energy produced from renewable energy sources (1 MWh) delivered in the network, producers receive a number of green certificates that depends on the technology utilized, which can be sold, separately from the electrical energy produced, on the green certificates market ( Table 1) .
The green certificate market is distinct from the electricity market which is dependent on competitive mechanisms, respectively on the supply and demand of green certificates. The trade of green certificates is done, in a competitive system, on the bilateral contracts market and/ or the centralized green certificates market (monthly), between the producers of RES-E and the electricity suppliers to final consumers and is not restricted by the associated trading of electrical energy. The number of green certificates a supplier needs to meet the mandatory quota by acquisition of green certificates in a given year must be equal to the product between the annual mandatory quota value and the amount of electricity supplied to serve consumers.
For the year 2014, the quota of green certificates achieved by the Romanian Energy Regulatory Authority is equal to 0.218 GC/MWh. The evolution of legally established quotas of green certificates and the quotas that were achieved by acquisition of green certificates by suppliers, between 2007 and 2014, is presented in Figure 4 .
The annual RES-E quota that was achieved between 2007 and 2011 was lower than the annual quota legally established, in the year 2012 it was very close to the mandatory annual quota and in the year 2013 it exceeded the annual mandatory quota.
The electricity price development and the number of certificates traded on the green certificates market is presented in Figure 5 . There is a tendency to reduce the price of green certificates due to the increasing number of traded green certificates.
Conclusions
The mandatory quotas system combined with the trade of green certificates is a system that is compatible with the competitive market and promotes the usage of renewable energy sources.
Following the implementation of the support scheme through green certificates and mandatory annual quotas in Romania, in recent years there have been significant Wind  7  7  14  370  826  1822 2607 2624 2953  Solar  0  1  49  860  1091 1208  Hydro (P≤10M W) 40  40  74  76  381  426  446  460  486  Biomass  8  23  25  40  87  96 increases of investments in production capacities of electrical energy from renewable sources, especially wind power and solar power. Currently, we can see a lowering in investment costs over the estimated costs at the time when the support schema was conceived. The lowering of the specific investment is due to the technological evolution in this field. To avoid overcompensation, was necessary lowering the number of green certificates established by law for every category of RES-E producers.
